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STORAGE DEVICE FOR A SAFETY BELT ' 

Storage devices for safety-belts, in which the belt is 
wound up on a reel, are ?nding more and more'accep 
tance in motor vehicles. They serve for protecting the 
belt when not being worn and for so holding it, in readi 
ness, that the safety belt can at any time, immediately 
be put on. The belt is pulled out, i.e. unwound from the 
reel, against the actionof a spring force which, when 
the safety belt is taken off, causes the belt to reel up 
again. , ‘ . 

In such devices, the belt must be locked in the pull 
out direction, when the vehicle concerned'is deceler 
ated in order thatthe safety belt ful?ls its proper func 
tion, that is to say holds the seat occupant, in the vehi 
cle, in his seat. If it were not for this ‘locking of the belt, 
the occupant would be hurled forwards out of his seat. 

Belt-sensitive and/or vehicle-sensitive, inertia locking 
mechanism are knownwhich lock the belt against pull 
out or withdrawal from the storage-device or reel, at a 
speci?c belt pull-out’ acceleration of, for example, lg, 
or at a speci?c vehicle deceleration of, for example, 
0.4g, that is to say, at about half of the vehicle decelera 
tion which takes place in an emergency braking. . ~ 7 

The storage devices, for rolling up the belt, have a 
winding or coiling shaft, rotatably mounted in.a hous 
ing, to which shaft the belt is secured at one 'end and 
which shaft is at one end connected to a spiral tension 
spring. The spiral spring loads the windingor coiling 
shaft in such a direction of rotation that the belt is 
reeled up on to the shaft. As a rule, at the other end of 
the winding or coiling shaft there is proved the belt-sen 
sitive and/or vehicle-sensitive device for locking the 
belt against pull-out ’or, withdrawal from the storage 
device. . ,. 

For vehicle-sensitive ‘locking of thebelt, in the direc 
tion of pull-out, it is known‘ to mount.,_a ratchet wheel 
fast on thetrotatable winding or coiling shaft with which 
ratchet wheel a detent or pawl ‘is capable of being made . 
to engage, under the influence of a movable inertia 
member. The inertia member may/comprise a ball rest 
ing in a support. When the ball moves out of the resting 
position, the detent or pawl is caused to move into 
engagement. with the ratchet wheel, thereby locking it 
and the shaft against rotation in a belt pull-out direc 
tion. Instead of a ball, the inertia member may com 
prise an inverted frustroi-conical member standing on 
its smaller diameter end and cpaable of tilting at a 
speci?c deceleration of the vehicle to. actuate/‘locking 
of the belt. , . r . g . 

It is also known to mount the ratchet wheel onthe 
winding or coiling shaft so that, within limits, it can turn 
and move axially relative to the-winding or coiling 
shaft. Thus the ratchet‘wheel may,~ have an internal 
screw thread and the winding or-coiling shaft'may have 
a corresponding externalv screw thread. The ratchet 
wheel may have peripheral teeth and an annular vset of 
teeth on an end face, the latter being adapted to en 
gage, upon,axialdisplacement of the ratchet wheel, 
with teeth ?xed with or pa‘rtof a main housinglof the 
storage device. When the detent or pawl is brought into 
engagement with the peripheral teeth, of the’. ratchet ' 
wheel, upon displacement of the inertia member, the 
ratchet wheel is held against further ‘r'otationandwith a 
slight turning of the winding or coiling shaft, through 
pull on the safety belt, thev ratchet wheel moves axially 
against the action of a restoring spring, so thatjthe teeth 
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on the face end come into engagement with the teeth 
?xed with or part of the main housing. Thus the ratchet 
wheel and the winding or coiling shaft are locked 
against rotation and further pull-out or withdrawal of 
the belt is prevented. , 
This latter construction is, moreover, belt-sensitive in 

that the ratchetwheel itself is an inertia member; that 
is to say when the belt if pulled out with sudden accel 
eration of for example, lg, the ratchet wheel, in angular 
movement lags behind the winding or coiling shaft so 
that the shaft rotates relative to the ratchet wheel, 
whereby the ratchet wheel is displaced axially into 
locking engagement with the ?xed teeth on the main 
housing. A further turning of the winding or coiling 
shaft is therefore arrested and belt pull-out is blocked. 

In the case of the described vehicle-sensitive inertia 
locking mechanism, with a spherical ball as the inertia 
member, actuation of the locking mechanism is not 
precisely defn ed; that is to say it does not always take 
place at exactly the desired level of vehicle decelera 
tion. Also, locking can come into effect when the vehi 
cleconcerned is parked on a slope and stands at an 
angle, without acceleration or deceleration of the vehi 
cle, in any dirction, being present, . ' 

In those devices with vehicle-sensitive, belt locking 
and a toothed ‘wheel which is rotatable and axially 

, moveable relative to the winding or coiling shaft, dif? 
culties arise, particularly in view of the manufacturing 
tolerances, the elastic deformations of the engaging 

, components and the possibility that the teeth on the 
end face of the ratchet wheel and on the main housing 
may stand point to point and not engage properly with 
each other. Furthermore, these devices have compara 
tively large dimensions, especially in the region of the 
toothed wheel, of the detent or pawl, co-operating 
therewith and of the body of inertia actuating the latter; 
the toothed wheel’ is comparativelylarge and therefore 
the detent (or pawl) and the inertia member have to be 
arranged relatively forv from the axis of rotation of the 
winding or coiling shaft.,_ _ ‘ l V 

. The present invention seeks to provide a safety- belt 
storage device and inertia locking mechanism which 
overcomes the disadvantages and difficulties set out 
above.v , . H ‘ ' I . 

According to a feature of the present invention there 
is provided a storagedevice for a safety belt with vehi 
cle-sensitive locking of the belt in the direction of pull 
out, including a winding or coiling shaft rotatably 

I mounted in a housing, a ratchet wheel provided with 
peripheral teeth and with teeth on an end face, said 
ratchet wheelbeing axially movable on the winding or 
coiling shaft, a detent or‘ pawl, an inertia member for 
moving the detent or pawl into engagement with the 
peripheralteeth of the ratchet wheel and teeth fast with 
the housing with which the end face teeth of the ratchet 
wheel co-operate and lock upon axial displacement 
thereof, wherein the detent or pawl is formed with a tip 
to engage the peripheral teeth of, the ratchet wheel, said 
tip, under a predetermined loading, being displaceable 
longitudinallyof the pawl. . _ , r . 

By they ‘present invention there is also provided a 
storage device for a safety belt with vehicle-sensitive 
locking of the belt in the direction of pull-out, including 
a rotatably mounted winding shaft, about which the 
belt is.coiled, means to lock the shaft against rotation in 
a belt withdrawal direction and an inertia member to 
actuate said locking means, said inertia member com 
prising a ball resting on a circularedge on a base sup 
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portand adapted to tilt about saidedge upon accelera 
tion or deceleration of the vehicle in excess of a prede 
termined value. . - 

Embodiments of the present invention are now de 
scribed, by way of example, with reference to the ac 
companying drawings, in which 
FIG. 1 shows the longitudinal section along the line 

I—I in FIG. 2 through a ?rst embodiment; ‘ 
FIG. 2 shows the side view in the direction of the 

arrow II in FIG. 1; the front housing cover is'removed 
and some components are shown in longitudinal sec 
tion; 
FIG. 3 shows the section along the line lII--IlI in FIG. 

1; v ‘ 

FIG. 4 showsv schematically a view (corresponding to 
FIG. 2) of a second embodiment; ’ 
FIG. 5 shows the longitudinal section along the line 

I-I in FIG. 6 through a third embodiment; 
FIG. 6 shows the'side view in the direction of the 

arrow II in FIG. 5; the front housing cover is removed 
and some components are shown in longitudinal sec 
tion; - ' 

FIGS. 7 and 8 show the section along the line lIl—III 
in FIG. 6 through the detent or pawl and the plan view 
of the detent or pawl according to FIG. 6; ' 
FIGS. 9 and 10 show respectively a view (corre 

sponding to FIG. 6) of a fourth and ?fth embodiment; 
In the following description, like reference numerals 

are used to identify like parts. 
Referring to the drawings, the mechanism includes a 

housing 1 in which is rotatably mounted a winding'or 
coiling shaft 2 on which is a coil 3 of webbing compris 
ing a safety belt 4. The belt 4, at one end, is secured to 
the shaft 2 and its other, free, end extends from the 
housing 1. , 
On one side of the housing thereis provided a spiral, 

tension spring 5 with as ?at a characteristic line as 
possible, which spring is secured at its inner end 6, to 
the shaft 2v and at its outer end 7 toa cover 8 which is 
screwed to the housing 1. When the belt 4 is pulled out 
of the housing 1, when the safety belt is put on, the 
shaft 2 rotates in the direction of the arrow 9 (see FIG. 
3) and the spiral spring 5 is tensioned. When-[the safety 
belt is taken off, the belt 4 is automatically pulled into 
the housing 1 and wound or rolled on to the shaft 2, 
under the action of the spring loading of the tension 
spring 5. 

Inside a cover 10, screwed to the housing 1, there is 
provided at the other end of the winding or coiling shaft 
2, a ratchet wheel 11 with'peripheral teeth 11' of saw— 
tooth pro?le. Adjacent the ratchet wheel 11 there is 
pivotally mounted about a pin 13 ?xed to the housing, 
a detent or pawl 12 which can be actuated by an inertia 
member in the form of ball 14. The ball 14 rests in a 
cage 15 fast with the housing 1. ' 

In the embodiment'according to 
toothed wheel 11 is secured to the winding or coiling 
shaft 2 and the detent or pawl 12 isiarranged'below the 
ratchet wheel 11 with a lateral tongue 16 of the pawl, 
supported on an actuating pin 17. This pin 17 is slidably 
mounted in a guideway 18 stationary with the‘ housing 
and at its lower end has a socket‘l9 which lies on the 
ball 14. 
The cage 15, in the embodiment according to FIGS. 

1 and 2, has a ?at base 20 formed-with a circular open‘ 
ing 21 to receive the ball 14. In the resting position, 
shown in FIGS. 1 and 2, the ball 14 sits on the circular 
edge 22 of the opening 21 and the detent or pawl 12 is 
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out ‘of, engagement with the peripheraliteeth l1 ’ of the 
ratchet wheel. The ratchet wheelll is, therefore, free 
to rotate in the direction of ‘the arrow 25 for pulling the 
belt 4 out of the housing 1 or vice'versa. . 
When a. relative acceleration between. ball 14 and 

‘ cage 15 takes- place, caused by a corresponding decel 
eration of ‘the vehicle in which the mechanism is 
mounted, thefball 14,.upon- a speci?c critical value of 
the relative acceleration being exceeded, tilts about the 
edge 22 out of the ‘opening 21. This results in a lifting 
of the actuating pin‘l7 away from the cage .15 whereby 
the detent or pawl 12 is pivoted to bring a tip 25, of the 
pawl,vinto, engagement with the- peripheral teeth ll’ of 
the ratchet wheel 11., When» this engagement occurs, 
the ratchet wheel 11 is locked against rotation in the 
direction of the arrow'23 and thereby the belt is posi 
tively held against further'withdrawal fromthe housing 

The socket 19 is shown as being conical in form, but 
can be plane and extend parallel to the cage base 20. 
Likewise, the cage ,base 20 need not necessarily be 
plane but may also be conical in form, as in the embodi 
ment according to FIG. 4. From this it can be seen that, 
instead of the base opening 21, a depression or recess 
26 may be provided which, in order to receive the ball 
14, is correspondingly spherically concave and, with 
the conical base 20, provides the circular edge 22. The 
cage 15 and the guideway 18 may be formed on a one 
piece component, preferably of plastics material, which 
is secured to the housing 1. ~ . 

> Also, in the embodiment according to FIGS.'1 to 4 it 
is possible to arrange the ratchet wheel 11 in screwable 
manner on the coiling shaft 2 byrmeans of a worm, to 
provide the ratchet wheel 11. with teeth on an end face 
and, by means of a spring, to bias the ratchet wheel 
away from teeth fast with the housing. Thus, when the 
pawl 12 engages the peripheral teeth 11' of the ratchet 
wheel 11 and there is a simultaneous pull on the belt 4 
with slight turning of the shaft 2, the ratchet wheel 11 
moves axially against the action of the spring and the 
teeth on theend face of the ratchet wheel come into 
engagement and lock with the ?xed teeth on the hous 
in'g,;to-lock2the shaft 2 against rotation. The teeth fast 
with-the housing may be formed on a component se 
cured to the housing 1,.- in particular from plastics mate 
rials, from which also the cage 15 and, where appropri 
ate, the guideway 18 are formed. ’ t - 

In FIGS.>5 to 10, such embodiments are shown. The 
ratchet wheel 11 has, besides the peripheral teeth 11', 
teeth 11” on an end-face,,-and an internal screw thread 
11"’, the coiling shaft 2 extends with a section 27 into 
the ratchet wheel 11. On the section 27 is provided an 
external screw thread 28‘ which co_-opera:tes with the 

‘ internal screw thread 11"’, of the ratchet wheel -11. 
55 

60 
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Fixed teeth 29 are provided on the housing opposite 
the teeth 11" on the end face of the ratchet wheel. 
These ?xed teeth-29 are formed on a component. 30, 
stationary with the housing, consisting of plastics mate 
rial. Between the coiling shaft 2 and the ratchet-wheel. 
11 is ‘a restoring spring 31 which-biases the; ratchet 
wheel 11 away ‘from .the fixed teeth 29 and against a 
stop 32._In the embodiments according to. FIGS. 5 to 
10, the'stop 32 is formed by the head of a. screw ' 
screwed into the coiling shaft 2. . 

In this embodiment the pawl 12 consists of acarrier ' 
33, a lockingsliderz34, which is longitudinally slidable 

t with respecti'to the-carrier 33, andv a spring 35. The 
carrier 33 rests on the ball 14, the cage 15 of which has 
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a conical bottom 20 and a bottom opening 21 (or a 
bottom concavity 26) to receive the ball '14. In the 
resting position reproduced in the drawing, the ball 14 
lies on the circular edge 22 of the opening 21 (or of the 
concavity 26) and the pawl 12 is out of engagement 
with the peripheral teeth 11’ of the ratchet wheel 11. 
When a relative acceleration between the ball 14 and 

the cage 15 takes place, caused by a corresponding 
deceleration of the vehicle in which the storage device 
is ?tted, the ball 14, upon a speci?c predetermined 
value of the relative acceleration being exceeded, tilts 
around the edge 22 out of the opening 21. This results 
in the pawl 12 being pivoted into engagement with the 
peripheral teeth 11’ of the ratchet wheel 11', so that 
rotation of the ratchet wheel 11 in the direction of the 
arrow 23, is arrested. By the pull exerted on the belt 4, 
however, the coiling shaft 2 is turned slightly further, in 
the direction of the arrow 23, so that the ratchet wheel 
11, against the action of the spring 31, screws on to the 
coiling shaft 2, ie is axially displaced, until ‘the teeth 
11 " come into engagement with the teeth 29 stationary 
with the housing. The belt is thus locked against further 
withdrawal from the housing 1. 
The pawl 12 may be ‘formed as an angled lever 33, 

with two arms 33' and 33". The arm 33" carries the 
locking slider 34. As is seen particularly distinctly from 
FIG. 7, the arm 33" has two lateral longitudinal 
grooves 36 into which engage two corresponding longi 
tudinal projections 37 of the locking slider 34. Further 
more, the locking slider 34 has, near the free end edge 
25, a support 38 for a spring 35 which, at the end re 
mote from the end edge 25 bears against a stop 40 on 
the angled lever 33 or on the angled-lever arm 33". 
The spring biasses the locking slider 34 to project be 
yond the free end of the arm 33" and this movement is 
limited by a cross bar 39, across the end 41 of the 
locking slider, coming up against the stop 40. 
Cage 15 and ball 14 are arranged below the toothed 

wheel 11. The arm 33" of the angled lever 33, which 
extends approximately horizontally and carries the 
locking slider 34, lies on the ball 14. The other arm 33’ ' 
extends approximately vertically and at its lower free 
end is pivotally mounted on a pin 13 ?xed to the hous 
mg. 
The embodiment according to FIG. 9 differs from 

that according to FIGS. 5 to 8 in that cage 15 and ball 
14 are arranged above the ratchet wheel 11. The an 
gled lever 33 is pivoted about the axle 13, at the junc 
tion between the two arms 33' and 33". The horizontal 
arm 33' lies on the ball 14 and the locking slider 34 is 
provided on the other, vertical arm 33". Thelocking 
slider 34 is longitudinally slidable in the arm 33" via 
longitudinal grooves and longitudinal projections. 

In the embodiment according to FIG. 10, cage 15 and 
ball 14 are arranged laterally beside the ratchet wheel 
11. The angled lever 33 lies, with the approximately 
horizontal arm 33’, on the ball 14, while the other arm 
33" carrying the locking slider 34 extends approxi 
mately vertically. The free end of the arm 33" is po 
voted about the pin 13 to the housing 1. 
The embodiments according to FIGS. 5 to 8 or 9 are 

particularly suitable for motor vehicle front seat safety 
belts; the embodiment according to FIG. 10 is suitable 
for, above all, safety belts of motor vehicle rear seats. 
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6 
The direction of pullout of the belt is, in each case, 
shown by the arrow 42. 
What I claim is: 
1. A storage device for a safety belt with vehicle-sen 

sitive locking of the belt in the direction of pullout, said 
device comprising a housing, a coiling shaft rotatably 
mounted in said housing, a ratchet wheel provided with 
peripheral teeth and with teeth on an end face, said 
ratchet wheel being axially movable on said coiling 
shaft, a pawl, an inertia member for moving said pawl 
into engagement with the peripheral teeth of the 
ratchet wheel, and teeth fast with the housing with 
which the end face teeth of the ratchet wheel co-oper 
ate and lock upon axial displacement of said ratchet, 
the pawl including a separately formed tip for engaging 
the peripheral teeth of the ratchet wheel, and means 
mounting said tip for displacement longitudinally of the 
remainder of said pawl under a predetermined loading 
in response to engagement with said ratchet wheel 
peripheral teeth. 

2. A storage device according to claim 1 wherein the 
tip includes a locking slider slidably mounted against a 
spring bias in the pawl. 

3. A storage device according to claim 2, wherein the 
pawl comprises an angled lever rotatably mounted on 
the housing, said angled lever having a ?rst arm which 
,carries the locking slider. 

4. A storage device according to claim 3, wherein the 
arm carrying the locking slider rests on the inertiav 
member in the form of a ball movable in a cage station 
ary with the housing, and said angled lever has a second 
arm with a free end pivotally joined to the housing. 

5. A storage device according to claim 3, wherein the 
angled lever has a second arm, the angled lever being 
pivotally mounted on the housing at the junction be 
tween the ?rst and second arms, the ?rst arm carrying 
the locking slider and the‘ second arm resting on the 
inertia member which is inv the form of a ball movable 
in a cage stationary with the housing. 

6. A storage device according to claim 3 wherein the 
?rst arm has a free end pivotally joined to the housing, 
and the angled lever has a second arm which lies on the 
inertia member which is in they form of a ball movable 
in a cage stationary with the housing. 

7. A storage device according to claim 1 wherein said 
inertia member comprises a ball resting on a circular 
edge of an opening in a base support, said ball being 
adapted to roll over said edge upon acceleration or 
decceleration of the vehicle in excess of a predeter 
mined value, said pawl including an arm portion, and 
said arm portion resting freely on said ball whereby said 
pawl is moved into engagement with the peripheral 
teeth of the ratchet wheel. 

8. A storage device according to claim 7 wherein said 
base support is conically dished towards said opening in 
said base support to automatically return said ball to 
said opening to rest on said circular edge thereof. 

9. A storage device according to claim 1 wherein that 
portion of said pawl having said tip is directed tangen 
tially with respect to the peripheral teeth of said ratchet 
wheel and said tip is arranged for displacement in a 
tangential direction relative to said ratchet wheel to 
enable engagement between the teeth on the end face 
of said ratchet wheel and the teeth fast with the hous 
ing. 

* * * * * 


